Summary. The 
Introduction
The Booroola Merino (Turner, 1978) is one of the world's most prolific sheep breeds and is characterized by having much higher ovulation rates than normal Merinos (Bindon, Ch'ang & Turner, 1971) . Individual Booroola ewes have recently been recorded with up to 10 and 11 ovulations, the highest natural ovulation rate yet recorded for sheep . It is now known that the genetic basis of the Booroola lies in a single gene with a major effect on ovulation . The physiological basis of this genetic phenomenon is poorly understood although mechanisms controlling growth and atresia of follicles are thought to be involved.
Follicle-stimulating hormone (FSH) is required for the continued development of pre-antral and antral follicles (Peters & NcNatty, 1980) . The widespread use of exogenous gonadotrophins with FSH-like activity to stimulate additional ovulations (see Betteridge, 1981) , and the demon¬ stration that plasma FSH levels are elevated before ovulation in groups of sheep with increased ovulation rates induced by supplementation of the diet with lupins (Brien, Baxter, Findlay & Cumming, 1976; Davis, Brien, Findlay & Cumming, 1981;  Knight, Payne & Peterson, 1981) suggest that the short-term regulation of FSH may be important in the final control of ovulation rate. This possibility is further supported by the observation that compensatory ovulation after unilateral ovariectomy is associated with a transient increase in FSH secretion (Findlay & Cum¬ ming, 1977) .
The regulation of FSH concentration is partly dependent on ovarian production of inhibin (de Jong, 1979) . Goodman, Pickover & Karsch (1981) (Welschen, Hermans & de Jong, 1980 . Ovaries were selected as being from the mid-luteal phase of the oestrous cycle on the basis of gross morphology of the corpora lutea and stored at -15°C until assayed. The ovaries were weighed and the number of corpora lutea counted. For each genotype, 5 pairs of ovaries were selected from young ewes (2-3 years old) and 5 pairs of ovaries were selected from old ewes (6 years old).
Ovarian cytosol fractions were prepared by homogenizing each pair of ovaries (with corpora lutea still present) from each ewe in 20 ml ice-cold saline (0T 54 M-NaCl) followed by centrifugation at 105 000 g for 1 h at 4°C. From each ovarian cytosol preparation a 01 ml sample was extracted with 0-9 ml of 1 mg/ml dextran-coated charcoal (1:10 w/w) at 23°C for 10 min followed by a 30 min incubation at 4°C and centrifugation at 7000 g for 2 min ). Each supernatant sample was then assayed for inhibin activity at two dilutions (1:6 and 1:30) in triplicate using the in-vitro pituitary cell culture system described by Scott, Burger & Quigg (1980) . At this concentration in the bioassay the follicular fluid did not significantly suppress the LH content of the pituitary cells. All samples were assayed in a single assay and the inhibin activity of the unknown samples was assessed by regression analysis and parallel line assay statistics (Borth, 1976 
Experiment 2
The aim of this experiment was to examine the effect of steroid-free ovine follicular fluid, a rich source of inhibin activity on plasma FSH and LH concentrations in these 2 strains of sheep.
Booroola and control Merino ewes (2 or 3 years old) were ovariectomized during July. At the end of October (non-breeding season) ewes were randomly allocated to 4 treatment groups. The treatments consisted of the subcutaneous injection of 2 ml charcoal-treated ewe plasma (i.e. control) or 0-5,1 or 2 ml of charcoal-treated ovine follicular fluid at 09 :00 and 17 :00 h on Days 2 and 3 of the blood sampling period. . The follicular fluid used in this experiment had an inhibin potency of 9000 U/ml (95% confidence limits 4600-15400).
The LH measurements were carried out on duplicate 300 µ plasma samples using a modifica¬ tion of the solid-phase radioimmunoassay described by Goding et al (1969) . The rabbit anti-ovine LH antiserum, the iodinated LH antiserum, the iodinated LH tracer and details of the assay sensitivity, validation and specificity have been described by Gidley-Baird & Bindon (1976) . The sensitivity of the method was 0-6 ng/ml plasma using NIH-LH-S16 as the standard. The withinassay coefficient of variation (CV) for reference samples was 9% for ovine plasma samples contain¬ ing 5 ng/ml and 15% for samples containing 57 ng/ml.
The FSH measurements were carried out on duplicate 50 µ samples of plasma using the doubleantibody radioimmunoassay described by Bremner, Findlay, Lee, de Kretser & Cumming (1980 (Eddie et al, 1980) . Hermans, van Leeuwen, Debets & de Jong (1980) reported that follicular fluid caused less suppres¬ sion of FSH in castrated adult male than female rats. The route of administration may also be important. The subcutaneous route of administration as used in this experiment leads to more profound inhibitory effects on ovulation in intact ewes than does intravenous injection of similar doses . The doses of follicular fluid were similar to those given to intact ewes around the time of luteolysis and which caused marked suppression of ovulation (Cummins, Bindon, O'Shea & Piper, 1980; O'Shea et al, 1980) .
In the normal physiological regulation of gonadotrophin secretion in the intact ewe, ovarian steroids and inhibin appear to be required (Goodman et al, 1981) . There is a suggestion that inhibin may act in an additive manner with steroids to suppress FSH in ovariectomized mice (Bronson & Channing, 1978) and mares (Miller et al, 1981 ), while it may by synergistic in male rats (Hopkinson, Fritze, Chari, Sturm & Hirschhäuser, 1977; Peek & Watkins, 1980) .
Although the more fecund Booroola ewes were more sensitive to injections of follicular fluid (e.g. FSH response on Day 2), their ovaries contained only one third of the inhibin content of ovaries of control ewes. Inhibin is produced by granulosa cells within the ovarian follicle (Erickson & Hsueh, 1978; Sato, Miyamoto, Ishibashi & Iritani, 1978) and the inhibin content of sheep follicles is related to follicular size and hence granulosa cell volume (Findlay & Bindon, 1976 (Cahill et al, 1981) and unilaterally ovariectomized ewes (Findlay & Cumming, 1977) .
These studies indicate that the inhibin/FSH feedback loop is likely to be important in regulat¬ ing gonadotrophin secretion and hence directly or indirectly play a role in regulating ovulation rate in these genetically diverse strains of ewe.
